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Abstract 
Interface Stress Element Method is a newly developed numerical method based on Rigid Body Spring Model, which fit 
to solve discontinuous medium and fracture problems. Due to the differences between finite element model and 
interface stress element model, none of existing mesh generators can be used in ISEM analysis directly. To remedy this, 
a mesh conversion method was presented which can convert finite element mesh data generated by ANSYS 
preprocessor into the format for interface stress element model. According to the format and structure of CDB files 
exported from ANSYS, useful mesh data for ISEM can be extracted sequentially and stored in a special class designed 
for mesh conversion. Through a hash table, all interface elements can be identified from existing data automatically and 
an interface stress element model can be built subsequently. Based on this method, a mesh conversion program with 
graphic display functions supported by OpenGL was developed. The validity of the proposed method was verified by 
several examples. 
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1. Introduction 
Interface Stress Element Method is a newly developed numerical method based on Rigid Body Spring 
Model [1], which has been verified a suitable tool for discontinuous medium and fracture problems [2]. 
Recently more and more calculation procedures have been developed based on this method. However, 
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because of the differences between finite element model and interface stress element model, mesh data in 
format for finite element model can not be used in Interface Stress Element Method. So, none of the 
existing mesh generators can be employed in ISEM analysis directly. The mesh data generated by them can 
not be shared by ISEM without conversion. To remedy this, a mesh conversion method which can convert 
finite element mesh data generated by ANSYS preprocessor into the format for interface stress element 
model was presented in this paper. 
 
2. Main idea  
There are mainly two differences between finite element model and interface stress element model. One 
is the formats describing each kind of model are different, the other is that only interface stress element 
model contains interface elements. Even this, the two kinds of models are still very similar because they 
describe most of the same information about a domain such as materials, nodes, elements, loads and 
constraints. If necessary information for ISEM can be extracted from finite element models, then interface 
stress element models can be built successfully. So key problems to solve include: 
x extract useful data from finite element model and convert them into the format for interface stress 
element model  
x identify all interface elements and their parameters from finite element mesh data 
In interface stress element model, an interface element locates at the interface of two elements or one 
constrained face of an element. So, one face in finite element model must be an interface element in 
interface stress element model if it is shared by two elements or in the constraint surfaces of the domain. 
According to this, all interface elements and their parameters can be identified from finite element model. 
As we know, there is no a standard format for finite element model. Most of mesh generators define 
finite element models in their own format. So an appropriate format should be chosen in present work. For 
most binary model files, the internal format is usually unexposed and may be changed in future versions. So 
text model files with fixed format are required. As one of candidates that satisfy this condition, the CDB 
file exported from ANSYS preprocessor was selected in this paper. 
According to the format and structure of the CDB file, useful mesh data can be extracted sequentially 
and stored in a special class which was designed for converting these data into interface stress element 
model format. Through a hash table, all interface elements can be identified automatically and an interface 
stress element model can be built subsequently. Figure 1 shows the major workflow of the proposed mesh 
conversion method. 
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Fig.1. major workflow of the presented mesh conversion method 
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3. Implementation scheme 
3.1. Extract valuable data from CDB files 
The CDB file contains finite element model data in terms of ANSYS input commands [3] and coded 
database file commands [4]. Data blocks in fixed format are also used to describe large amounts of data, 
such as parameters of nodes and elements. The commands usually begin with a prescribed name, followed 
by alphanumeric data, using commas as separators. In a fixed order, the CDB file is divided into several 
sections. Each section contains one kind of model data, such as control parameters, data block for nodes, 
data block for elements, material properties and boundary conditions. By querying specific commands, all 
required data can be picked out sequentially. To do this, some keywords were selected to find the desired 
commands (see table 1). All data extracted are stored in a class temporarily. 
Table.1. Keywords used in data extraction 
Keywords to query Data to extract or flags 
NUMOFF Number of nodes, Number of elements, Number 
of materials, Number of element types 
ET Element type 
NBLOCK Parameters for nodes 
EBLOCK Parameters for elements 
MPDATA Parameters for materials 
IRLF Enter section for boundary conditions (next line) 
/GO Leave section for boundary conditions  
D Equivalent nodal constraints 
F Equivalent nodal point load 
SFE Equivalent surface load on element 
3.2. Identify interface elements 
A hash table was used to identify interface elements. Keys for faces or edges of each element were 
defined firstly. The key is described with node numbers of a face or edge, arranged in increasing order, 
separated by semicolons. Interface elements unconstrained can be recognized based on the following 
processes: (1) Code the key for every face or edge and lookup it in the hash table; (2) If found, remove it 
from the hash table and add the current face or edge to the array of interface elements. Else, add the key and 
related data to the hash table. After this, interface elements constrained can also be recognized by querying 
the current hash table. If a face or edge locates within the constraint surfaces of the domain, it should be 
added to the array of interface elements. 
3.3. Data format conversion 
The conversion of nodal data is simple. Data conversion of elements depends on the node arrangement 
rules for each type elements. In finite element model, constraints and loads of a domain have been 
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converted to nodal constraints and nodal loads. In interface stress element model, constraints and loads of a 
domain must be converted to equivalent constraints and loads of elements. 
 
4. Program and examples 
Based on this method, a mesh conversion program with graphic display functions supported by OpenGL 
was developed. More than twenty classes were used to implement the program functions. Class CConvert is 
the core function class which performs data reading, data extraction and data conversion. The CDB text 
data were read in line by line and stored in a string object temporarily. If one of the keywords defined by us 
is found in the string, related data will be extracted and stored in Class CConvert for further processing. 
After identification of interface elements and data format conversion, an interface stress element model has 
been built. The model data can be sent to class CInterModel to support functions of display and output. The 
output file in a fixed format can be recognized by the ISEM solver. 
The validity of the proposed method was verified by several examples. Figure 2(a) shows a finite 
element model defined in ANSYS, Figure 2(b) shows the conversion result. Figure 3 shows two examples 
of 2-dimensional models. Figure 4 is an example of a complex model. 
 
 
    
Fig.2. (a) finite element model of a cylinder; (b) the converted model 
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Fig.3. (a) mesh conversion of a triangular domain; (b) mesh conversion of a rectangular domain. 
      
Fig.4. (a) solid model of a mechanical component; (b) interface stress element model obtained. 
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5. Conclusion 
A method of converting finite element mesh data into the format for interface stress element model has 
been proposed. Based on this method, a mesh conversion program with graphic display functions supported 
by OpenGL was developed. The following results were obtained: 
x The model data for finite element method can be converted to the format for interface stress element 
model. So mesh data generated by existing mesh generators can be shared by ISEM indirectly. 
x A text model file with fixed format is required in the data conversion. And interface elements must be 
identified from finite element mesh data. 
x A conversion method for CDB files was proposed and the implementation scheme was discussed. 
x The corresponding program was developed and the validity of the proposed method was verified. 
Future work will focus on the methods of converting finite element mesh data generated by other 
preprocessors into the format for interface stress element model. 
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